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(57) Abstract: 



PURPOSE: Provided is a slurry for final polishing of silicon wafer which shows a chemical polishing effect, minimizes 
negative effects such as scratch by physical polishing, and maintains a haze of 0.1 ppm or less and a surface roughness of 
1 angstrom or less. CONSTITUTION: The slurry is produced by adding cellulose, ammonia, amine, and saccharide polymer 
to aqueous colloidal silica solution. The colloidal silica has particle diameter of 10-30 nm, content of 5-10 wt.% and pH of 
10-11. The cellulose is selected from hydroxymethylcellulose, hydroxyethylcellulose and hydroxypropylcellulose. The content 
of the cellulose is 0.1-1 weight%. The content of the ammonia is 0.2-1 wt.%. The amine is selected from monoethanol 
amine and ethylene diamine, and the content thereof is 0.01-1 wt.%. The saccharide is selected from xanthan and gua 
gum, and content thereof is 0.0-0.5 wt.%. 

copyright KIPO 2002 



Legal Status 

Date of request for an examination (19981230) 

Notification date of refusal decision (00000000) 

Final disposal of an application (registration) 

Date of final disposal of an application (20010130) 

Patent registration number (1002891500000) 

Date of registration (20010215) 

Number of opposition against the grant of a patent ( ) 

Date of opposition against the grant of a patent (00000000) 

Number of trial against decision to refuse ( ) 

Date of requesting trial against decision to refuse ( ) 



http://kpa.kipris.or.kr/kpa/kpajmaoe/1998B1019980062140/kpa.xml 



2006-09-1 



KIPRIS(f H^SISM) 



101 XI 1 / E 



-gi^s] 10-02891 50 



(19)cH»5!^*IS(KR) 
(12) #«^M(B1) 



(51) Int. CI. 6 
C09K 3/14 



(45) §2^Xf 200Hd05S02fi 
(11) ©me! 2 10-0289150 
(24) 2001 £0211151] 



(21) 
(22) 

(73) ^S|3*) 



10-1998-00621 40 




(65)g7HfH3> 
(43) S7H«W 



1999^04^261! 



^1999-0030436 



S«5 «Hdfl 74-10 



(72) tfgjq- 



594-10 c^£S!&ailo> h e-| 02 s 506S 
S£5 ^9^1 594-10 cH^S^oRS 102§ 5062 

*I*^BA| AH^^ ysi§ 4)S7f§o!aH CI- 6012 
g 7 | £ -§jA| xhoj-^. g^s. SAjoRS 2041- 7062 

— i o — i 

cHt^sW ^r^^ *l£}2# 1272-2 o||@! o(-j^e 102# 1305^ 
0|g5> 

£S^£ #ah^- fe^E «gEL| 74-10 

*)#^1A| A-]^ M&2% ^o\R[^ 10^ 6012 



(74) c«B|oi 




(54) 4|5JSfl|0|n|S|^Sfln»dB|E| 



* *l«|o|s(haze)*g* sp| *|*H ±*gs\ cl°l# £7^KH ©j^si B.7\m @S 20nm^ §W ^Ja|£ $\\o\z\°\ s|$ 

^□Kfinal polishing)^! a*«s|£* C tfaiff ?-l|o|*)°| *|#3D r # #^&|oi| Bffi3!o|cK £ aje|^ flo|s|2| *|#£D r # 

i^tf ^o n ^ m 7 | a^o|g ^Ja|>H=r ^JXfo| xjg 0 | I0~30nm£| &°*|, a 5-10wt%, phfe 10 — 11 a| 

0i| OIQK 0|0|| VL[B\ t §3 °JX^| X|#0| 20nm7 r 5|fc S*» AffSfl, Oh°JS| °fc# ^^^o^ ^o h ^ A |o| Sl|0|2S# 

x\\7-\*W y\7im s||'o|^ ^§*|H0.03ppm o|^°| L-rEMU, SS^S^Ii 0.9Ao|3^ §°j^7|- J [^2} * 

swsife- t^n ^ sic*. 



«7Wj1 S^a| H7|# 20nm£ §M ?-i|0|JE)o| £|Sfl°Kfinal polishing)^ a«s|£^ 9|o|JE|s| 

°J^o £| x-i|^A| 7|^0| ?.||o|i^ EtaS^S(single crystal growing), SE-Kslicing), BH9(lapping), 

(etching), floKpolish ing), 4|§( c leaning) S«l *H*Sch o|S oi^ g§ # fl°BSS *J^^ 9|o|je|s| 
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KIPRIS(Sim^S£) 101 XI 2/5 

era *ii § « s 7 i-ohoj m s&clk 

Ap|2J o^gg^ £7|floKstock removal)*!- siSflaKfinal polishing)a| »-HH<H Sttslfefll flahEt1|o||Al a^je| 

fe- #aia|£| MS. z\S 50| A^gCK ^7|^DN^fe & g90i|AH ggg 5 °4 7-1 a 7 If- o)^ §£ 30| ^*|0|7| 

COj^Oll >ya|5 ^|0|it1°| 5^o| 20 A §E£| 7H§7|# £m, £|Se4^tW|oll*1fe- ^Ji o | x&i 7-|£j7|f- 4 s A ^CSS 

HBllM(Trednnick) #E US371 5842CHI ah, l00nmO|^S| #o|| ^a^jI, o=|7|oi| °^u|o|-# 0.05%0|ajo S Q 7 ^aj P H 

• 70|ajo S oj- ^ oH,7|oj| D||^lS^^(methylcellulose)# 0.05-2.5%^ S7^(*| 2l|^o4d^ xfls^Sc*. 

aii(Chromwell)3^ US3807979oi|AH, p h# 10.2-10.6SS o[l D|4|fttt(microfine) *|a|7|-Sf &£te4!a|?l|o| e 

(quaternaryammoniumsilicate)^l £tf^# wCHI *aW*I #a)a|# xjss^Sich 

IS(Helmnt) US3874129o||AH, 5-200nm^l 8|XH A^SUL, PVA (polyvinylalcohol)af 3~5?H£| I^h* S^fe 
s| =sa|^s# it=a^S^HS(n-butylalcohol)l- MW*W ^| o|^E^h ffl^ #a|a|# JHI^Sch 

nam o| siioi^ £xH°| 7|^o s g ^ t\\o\^y[ &± #^a|am *p|o||fe ££|°i- ^Soiac*. nam 
US4070797O||Ai^ inyn||^ia|#£|#o|Ai(nonyiphenolpolyglycolether) o|^ECH|^«SS!^SL-||o| M(isododel 
cylbenzensulfonate)^ m±m fife «a«j*H» Af*«Wftch 

H||S!(Payne)§€ US*! ^(US4169337, US4462188, US4588421 )o\\M 4-100nm 37|a| °j*r# 4§sC o^|^oi|B^oh°J 
(aminoethanoiamine) oiiaac|o^(ethylenediamine)#s| o|-EJ* 2 4%£ S^AN^Hfe 
(tetramethylammonium chloride) ^^Afofl §|^H^(tetramethylammonium hydoxide)l^l Afrgofsfegg 2 4%S 
SPtfi #aia|# eiSBcK neiM- o| ^oi|A-i-^ 0 \°\°\ °fo| 2%o|mo^ q ^ ^ go|cK 

US46646790l|Ai sotnKKoyama)§o| A^*h ^ja|7|- ©JXF2| Fjf Di|^^Di|^A|^^( me thyltrimethoxysiiane) ^ ^^il 

ao|4|a^(hexamethyldisila zane)§^l 4!asFees E.#z\ ^a^7|( s ilanoi)^ ^# 0.3-3?H/A 

2o^ o[ ^ ^s D m S ° ^tf^oi A^afe ^doi^cK neii-r o| H7^l ^^tm# A^p| leH^i S^l^^oilAi #a| 

H£|ZL(Prigge)^^ US4968381 o|| a^ 4J£fe(silanol), 4^1 ^^^(trime thylsilanol), ^DIISolMa^, ^oflflolg^At 
(hexamethyldisiloxane), o|D|||!o|D||SA|^^(dimethyldimethoxysilane)#£| U7^n P H# 3-8S ^l^fe ^SS 

A^ohcK 

US4983650ol|Ai A^|H(Shigor)§€ 5~10MmS| 37|# ^ b|§§ (amorphous) ^a|^ r ^l ^*^o|| Li, Na, K, Ca, NH 4 ^^I &o| 
S, F, CI, Br, I, S0 4 , N0 3 , Cl0 4 , C0 3 , HCOO, CH 3 C00^l §0|§o| g ^§ah saccharide-^ #a-|a|-l 

WacK nam o| #E-fa|^ 21 7 1 ttH^oil S*a^o|| .s|S ^a|^ flo.|.B|a| 7fe«oj SicK 

AfA^KSasaki) US5226930ol|Ai ^a|^i (silicic) >-rB#o||Ai«^ «so|B ^a|?r# Si— ■c- flaefSlcj. naM o| 

oil a|o[^a|7feS^| 37|7 r 5-1000MmS ^a|^ %\0\m°\ ^l^^n^o^ A^^7|o||fe. 

US53522770||AH #S0|^^a|7K H^-^, S# A^?[ #aia|# ^lei^rS^K ^al^l-^ 5-500nm°J 20- 

50%y[^\^ 3^o D ^ >-§ah n^-xl-oj ots o t iooppm, ^o|^o| Na, K, NH 

H ftoilJH, ^o|^o| ci, F, N0 3> CI0 4 ^ 5 #o||A-i AjE}j^«o Dii 20-100ppm0| s|E^«fSlcK o|B]e #b^|# a^# 

^oi 5nm o|mo| 7iS^(roughness)S *\W*mc\. ^B.\9\9\ 9go| feo^ g x| ah ?4 ojj ah 5 a|» 5H£ MO|oi, §7^ flfi 

□r^^-aKMasumura)^^ US5667567oj| Ai #so|a ^a|^o|| o||a^aM|o|M(ethylsilicate)* #s^a|# H|o^ojcK o||^^ 

aM|o|^ ^xKmonomer) o||S^a| ?i|o|HS| H£xKpolymer)# §7^ #aia|^ ^7|^nN a^£|^ nHH(pad)# A |-go[- 

Oi 7|^o| £|#ojD^|Ai ^ S^7H^7|S a»cK H&M 0| y 0 ^£^ 3±^7^7|# ^Bfe t^g - oi # X-| 

o|m°| oi| oil ah; MSi-^o| 7|^ch| Aj-gs)^- £|^oj D |.g #aja|^ SS0|g ^a|^[-7h o|^n n ^j^l 317|^ 
30-40nm^l ^S A^£|H ^o D ^ 30~40nm, 60-80nmS| ^7 r ^| 37|# ^ °jx|-# Afgsp|i °[cK 

be°J-, n °'xfo| 37 | - dj £j6 || ^|^a| orp.£| - ^|o|it|o| g^E. ^^o| £o^o|| c^af sfoWfe ^Ai|oj| o|£ L [ g^.o|| u\z\ 
Ai^50nmO|A^o| olx^7^ Afgs|7|£ »ch °d^£^ g^7h^# 8B£» #7^|?|^q| ^a|© Bafxi Sicf. 
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KIPRIS(SH^SS) 



morn 3 / 



S| grtt&m tt*H?I^ ^ »&£|7|- Af§^cK £7|o||fc <HZ*E.\£M NaOH SE^E KOH# A^ts^o^ Na> K go| ^o|. ^ 
' X||=EA| q(gg| 7;|*|- 7j£ S o^xj ^Ife £g Nafe£# 7|-X|^ #0\ Afg£|ZL 5i^| NH 

4 0H7|> o| Bjfi Af§£|oi g^oii ccfaW^ A[gof £&g c£- -a^ W3 ov £ ^ # a»«M£ ftcf. ftijaife #e1e|°| P H 

#9-11Af0|0i|Ai ^X|A|2J ^ A^A| *|A| ^0j|£ P H^9-10AfO|Oi|Ai ^X| £| 0\ 0\ ftC*. ^0[^Xj\ ££^7^ 

o[°}^9\ ^fts* *j7fshf S°£ oiuh §7^^ o>s!§ om*o^ ns| se^ o||g c| o|-°! a°| 

so| A^cK -BHUOjl^ otSlsj £|4ifto£ So|fc ^ Ai| 0j| S]ol[ S7^X| sfe §° STO*! #C^o| gn^ 

£7FxH^s|fe g»o| qEM°1, SIXHHI fi|»7|?||«|ej <aa^h -¥*AH|ftHx|^| oH^oj| s|»Sflft| «#o| Bfro| ^e^I s| 

cH o|# SH^^7| ^£|CH# yoi S£# 20cps o|a}o S s ^o|: sfe ^*ligo| Si^oi, S£7h feofxMl je| 

S a^a|o| s|^^go||AH #^a|7HH^^o|7| fl^s| 10% 4)£|<>i|Ai a§E|fec|| ?MI*i flaffiaf* *a|fe-a* 

0\\±r 12% 0|4J- 50%J7WS g- ^ 5|o L [ 7|?||£|°l oin^H^ Jf£|SfO|Ch 

cc^Ai, 7|^°| ^g^S #Hia|fe yx|.a| H7|7U0nmO|^ O |c^ u|:n* goj 9|o|s| ?IS7|(Rms)* 1 Ao|^s 

s||0|^ ^-^^ 0.1 ppm o|Ws §o|7|oi|^ as QjBigol sacK £E» SI|o|^# *op| ^l^oi £ja|£ stft«ft c|-gfa| 
oh°J4 SMI S7W7m gainst 8Wn m» 4JoW A^s^ot ufc ^g 0 | H^h 3^ o|fe SS^I :HiPI« nmOWs. £*7|7|- 
tl*l atScH, H7|-a| a^o^ xi|ib|go| £cfe EtSo| 21 dK 



& ^7|^ 1§ tH§op| ^°K>I ^gsj 7jo^, a^H7|7|- 20nm°! ^E|7(- °j^7|- 5-10% 

goijOil i|^lf°| A^^oi si\%W ^U[S.Jl\m ^[B[L-\7\\ ^H, <MJ#£.£^ S£# 5-15CPS A^O|^ ^X|A|7|H, gZ\A\?\ 

ato|=» a^*w 7|?i|5H ^Dfo|| o|s h gggo| aaW sj^snfo^ q|o|£« o.lppmol^ sfi, s^7HS7|# 1 A 



0i7|Ai, M 7 | s^ 0 |^ ^JE|?fe ^X^o| s|g 0 | 10~30nm£| Bflo|| ^o D ^ a 5-10wt%, pH^ 10-11^1 g^|o1| 5 

o| u«s|«F4. 

££o[, oj-HU|o|-a| pH 10-1im ^X|^ ^ oi£S 0.2-1wt%S] off of ) A} 7 | ^ ^0|=^A|D| yg) « s 

^0|H^A|oi|g^g^ :±:j ul-OlH^AlH^ffl^m^.^^ § CHin 3[uf0|2, ZL ^ 0.1 ~1wt%7|- u|-0i #E-|E|o| g 

£7M5cpsO|Sh7f ft 50|D^, a^7| O^-E S.^0||EiS0|-°l > 0«i!ach0|0f°! g 01^ *moj goim, A^ 7 | A^^OUE 

^ Sft, ^oratgua gum) 5 cH — oN°J So| a^s|«W. 

0i7\M, ^7 1 3|-0|H^A|H^1^#^^ 10°i-40el A^|°| &X^# ^o D ^ M 7 | o|| g Bjj [:| o|.Djs o.01-0.5wt%^l ^^-i 
o ct | i Av 7 | g-E^ io°i~100^} AK)|£>| ^x^s 0.0-0. 5wt%a| ^ ^o| a^^^cK 

0.|*K V80|| IC^B ^EiS 9|0|S|o| sl^ojC^g #EiE|# ^A-i|S^| MS^S ftDh 

^ ^E|S o||0|ir|o| ^l^^nFS- #E)E|^ ojD^S # ^«J«« ^|o| £|§ojnW| A^£)^ #^0|^ ^JE|7K gJ^Moh 0\°\ , 

0i7|Ai, -1^01^ £JE|7H= a7|7^ 20nm°J W§(Du Pont)Af°| ^^^(ludox) AS40# A^m AS40€ ^ 

^#dhoii 64j£|o| 01^ ^jo^ Ajai^^i fe£E ^ 40%o!o1, p h^ 9-10^1 S^loil a^. 

oi7|ol| pH ^SAi|^ °^L| 0 ^i AfpQ, °J^m of°J# °jx^ oj. § ^^ 7|7i|^ oin^l ^§ 

^ s^l-l S(0H7| ^| S7|-ftch zleIH ojo|-A| Aja|s ^|o|si£F nHH^°| a^ I o|| ah #EHa|7h S-fMlaminar flow)-! 
^x|# ^ i^-xf A^^o|H(poly saccride)* §7^eK 

0| nil, #^0|g- ^JE|7^ 40%s| Aj-Elis. ^x|3p| l-S^r(deionized water)^ S|^§W fe£7|- 5-10%^. 

gAj£| £ s o[qk oi7|oi[ °^u|o^ 0.2~1%# P H7^ 10-11^1 S?|o|| 0\#^ M^no\\M ®\o\\E. 

#E)£|o| pH7^ 9 — 10^-1 S^l^ oH= ^0|cK 

^71 ^£L| 0 fe o^□^A| #£iEi°i p h# ^x|a|^ go} o^u|E^ 0H-7N o| & anfSjifE ^E^tHIl^. ns-m °^mon 

Sfll be^ 7^^|# M7| a-aqojoil S7^hcK 

a^7| oio^xjj-ji^^ ^y-sjo^ o|-ai#7|- a^h|3. a #o|j A-j £ o{| ft*o^ (ethanolamine)^ oj|sJ£!E|o^ §o| a(-§ 

hjh °ick ^- ^goii^ p h ^^gaii d|*|^ <g%*m m±^my\ S7Hf# 0.1 -1% ^^l^ A-i|oh3fe oii^niDio^m S7|-ft 
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. <T-h £JJH|£ 0| 7|^o| ^gx|-§0| Af§& ofoll b|SH *l€ ?> k £S^I , ±PI <*1 C|<^°J £ Oh°j7|7|- 2?H SI 

ojxi-ch] s|fi 7|?fl*! 0^0^ o^oil ©Moll o|»H *i|7-|£]7| ^ehs £ *ftof & 

*ii?)sh=- §Ho^m o]^o| a7 |7h H7^ 71*1*1 o^i- mmn no\s\*\ 8}£a i^f 

gcf. o|&)o[ 7|^|£j ?io^| ^§^°J £J4# ftop| ^isfoi H^oj S7WfeCH, ZL 

~40£}°l o|H^A|H^H#^^(hydroxypropyl cellulose)-! 1% o|3^ £7^<*l g^7|- 5~15cps^. »cK 

SB, s)|o|*a| ^s. 7iS7|# K0H7| ?|*Ha-^ ^&ia|7f $I|o|ib1£|- n« = a| a^Nai §^-§- ^a^ 

3do| ffisfcf. #^^a|7^ 9|o|n|fi|- nHH2| aJo|<H|aH fcMMturbulent flow)&E||7|- <Ejg 7|7flsj ojo|-7h # 

UOM s°io| 7^cHxi siioi^^h ^7|7i| QcK ^*H-M^ £-xW#o| a ^§aj ZL-g-xn- 37^fc ao| 

$ch «|0|s» fflopl ?|5|)Ai g. ^goilAi^. n^x)- Af7^o|=^Ai 5hLKxanthan)# 1% o|sKn a^FficK o|B)£!- sgo 

oi*k c^#o| Aj A | oiioiiAi g. ^goii #b)ei g oi# oigo} ^aig moisifii s|#o^df# y^wi ^gsm*i- e^. 

[4|a|o| i]ft|B|?t £J*fe SS^si ssoia^iai^ M£ AS40# ttH-^S *H*KX BW»o| 8wt%7F erasol, of a 

M0f#0.2wt%7|-£|£S 0i7|0i| O||^@!C|O^#0.05^7fl%£ 87 PH7H0.4 0|^7|- ftcK o| uH , -g-XHf 

10d~40«S| 3|H^A|H£1^ 0.2wt%7^ 0.005wt%^ fi7|-SW pH^ 10.4, S 

8cps^ SW. xil^tF #^a|# ^^r^ 20«H fl|^» A !^(ciegal) 7355 ^^Ef ^=1 

(Speedfam)s| e°PI(polisher)o|| 2&I=(L)S| #^o S g^3f°4Ai SfljftcJ. 

^□1- ^ 100 gf/cm 2 , § U J SIS^S 40 rpm, *\\B2.\ m\x\*-S. 20 rpm£S SU, 7^7} ^S^K ojo^| A^go[ 

floimfe (1 0 0)«l a§ a H»# p«(p-type)fi| 8 ^J*l MSB (flat) ^oHHoIdI, M!ft?|o|H^ S *|*floW7| S 

oil ^7|o^np|. ^o|cK 

2|#oiD|- * HI^(Tencor)^ ^ofS ^a|^ ?|o|tti°| §||o|^ 0.09 ppm 0|2, AFM°^ *§ofOi 7H^7|(Rms)^ 

0.89Ao|cK 

[^A|o^| 2]g^fe ^£A^| S£0|& ^B|?h AS40« *HoW gx^gol 8wt%7h °J£Mon 

0.8wt%7f S7^hcf. 0=1 ^ I oil ollSlsyc-lo^S 0.05wt%^ §7^ pH7^ 10.9 0|§f7|- ^H, ^-^1? 10Bl-40S}S| t\ 

H^A|H^^^#^^# 0.8wt%, &Eh# 0.03wt%5. A^o^cK 0\^7\\ #a)B|^, [^A|o^| ^ ]H\ oio^THo^ o_4 

□ H- ^j^ohcK 2|^oj°|- ^ sj|0|3 ^^-E HJ^^ ^S^Oi 0.02 ppm o|2, AFMH^ ^§^oi £°4 7H^7|^ 0.95a^# % v ^ 

[^A|oi| 3]a^fe ^^Afo| #^o|^^a|7^^^ AS40# ^§°H^ *mo[oi °}X\%^0\ I0wt%7^£^ 3^, °J-su|ohl 

o.4wt%7^ £|h^ s^^k o»«ia&i<Heis o.iwt%s. s^woi pH7^ 10.7 oi^ ^n, -g-x^ 1021^40^1 oi 

HSA|H^1^#^S^# 0.5wt%, 0.03wt%^ A^o[Ch 0|^7i| #Eia|^, [^A|cm 1 ]JL\ ^A^ ojO^^jo^ oi 

°hi 2^^A-j oj D |.A|7|-s 10 ^o^ shcK £1^^ ^ H!^^- ^§^0i ej|o|^ 0.022 ppmOlU, AFM^^ ^S^Oi 

7^7|(Rms)^ 0.77Ao|cK 

[u|JH0fl]^^E|7^pH 10-10.5SI S?l7h S7ta 40nm^l ^jA^ H7|# ^l# #^B|# A^^oi [^a| 

011 1]Bf o4a^20j|AH ^B|^ ?||0|2i# ^□fS H!^^ ^§of0i S||0|^ ^^-E 0.8 ppm, AFM^^. ^§o|-0i £37H§7| 

1 1.0A ^^0|cK 



g^J^ Jt J?/ 

& §^ SA^I A|#0| 20nm7f °jX^# Af§S[2, 0|-°jS| Ai^o^M) ^^^#A|o| sj|o|^# ^g^| x\\7i*W 

s||o|^ ^§x|£0.03ppm o|^a| ufEMU, s^7H^7|£ 0.9Ao|^ §S£f7F 7fe*t &^[7[ SiH^I, 

ojx|-o| xj^oi io-30nm£| S*|o|| 5io D ^ 3 «Mf€ 5~i0wt%, phfe 10-1 1S| Sflo|| Si^ «S0|» 
^olH^Aioiig^^a^, ^o|hsa|o||B^#^s^, ^o|H^A|H£fil-l£S^ g cH^ sMoln, a y-E 0.1-1wt%7|- 

m; t[Oi #E-|E.|°| g£7[ 15CPS0|^7|- » ^#1^^; 



pH 10— 1 1 M #A|S- ^ 0.2-1 wt%^l ?> fc S 5^ &S-Mo|-£f; 
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Dll 01 XI 5/5 



, .. ■ « 

HinO||E^oh°l, ofianicfolo^ § 0\± o[i-l7\ pH 10-111- t 0.01~1wt%2| ot§ o[°m; 

BB, 9-ora(gua gum) § oi^ 1051-100^ ak>|£| §;q-tj# ^2 0.0-0.5mt%a| ?|f* a\9\s\o\S.* 

*1l1tMI Sioi/H; 

£p| *ho| = ^A| = aB^asa^fe 10EM0B a1o|2| £xnf# £fe *S°3. sfc qo|B|s| i|#£nf# £b|b|. 
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